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,Q  ZH SXEOLVKHG DQ LQLWLDO SRLQWFRXQWHUSRLQW RQ ODERUDWRU\ GLDJQRVLV RI C. difficile 
LQIHFWLRQ &',  $W WKDW WLPH QXFOHLF DFLG DPSOLILFDWLRQ WHVWV 1$$7V ZHUH MXVW EHFRPLQJ
FRPPHUFLDOO\ DYDLODEOH DQG WKH LGHD RI DOJRULWKPLF DSSURDFKHV WR &', ZDV EHLQJ H[SORUHG
1RZ WKHUH DUH QXPHURXV 1$$7V LQ WKH PDUNHWSODFH DQG EDVHG RQ UHFHQW SURILFLHQF\ WHVW
VXUYH\VWKH\KDYHEHFRPHWKHSUHGRPLQDQWPHWKRGXVHGIRU&',GLDJQRVLVLQWKH8QLWHG6WDWHV
$WWKHVDPHWLPHWKHUHLVDERG\RIOLWHUDWXUHWKDWVXJJHVWVWKDW1$$7VODFNFOLQLFDOVSHFLILFLW\
DQG WKXV LQIODWH &', UDWHV  +RVSLWDO DGPLQLVWUDWRUV DUH WDNLQJ QRWH RI LQVWLWXWLRQDO &', UDWHV
EHFDXVHWKH\DUHSXEOLFO\UHSRUWHG 7KH\KDYHEHFRPHDQLPSRUWDQWPHWULF LPSDFWLQJKRVSLWDO
VDIHW\ UDWLQJV DQG YDOXHEDVHG SXUFKDVLQJ ZKHUH KRVSLWDOV PD\ KDYH PLOOLRQV RI GROODU RI
UHLPEXUVHPHQWDWULVN,QWKLVSRLQWFRXQWHUSRLQWXVLQJD)UHTXHQWO\$VNHG4XHVWLRQDSSURDFK
)HUULF)DQJRI WKH8QLYHUVLW\RI :DVKLQJWRQZKRKDVEHHQD FRQVLVWHQW DGYRFDWH IRU1$$7
RQO\ DSSURDFK IRU &', GLDJQRVLV ZLOO GLVFXVV WKH YDOXH RI D 1$$7RQO\ DSSURDFK ZKLOH
&KULVWRSKHU3RODJHRIWKH8QLYHUVLW\RI&DOLIRUQLD'DYLVDQG0DUN:LOFR[RI/HHGV8QLYHUVLW\
8. ZKR KDYH HDFK UHFHQWO\ ZULWWHQ LPSRUWDQW DUWLFOHV RQ WKH YDOXH RI WR[LQ GHWHFWLRQ LQ WKH
GLDJQRVLVZLOOGLVFXVVWKHLPSDFWRIWR[LQGHWHFWLRQLQ&',GLDJQRVLV


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
)UHTXHQWO\$VNHG4XHVWLRQV
 :K\LVWKHUHVRPXFKFRQWURYHUV\DERXWWKHSHUIRUPDQFHRIC. difficile GLDJQRVWLFWHVWV"
)DQJ'LDJQRVWLFWHVWVGHWHFWHLWKHUWR[LJHQLFC. difficile RULWVWR[LQV0DQ\ODEVKDYHVZLWFKHG
IURP WR[LQ DVVD\V WR 1$$7V WKDW GHWHFW WR[LJHQLF C. difficile LQ RUGHU WR PD[LPL]H
VHQVLWLYLW\ DV WR[LQ DVVD\V ZHUH SUHYLRXVO\ PLVVLQJ FDVHV RI FOLQLFDOO\ VLJQLILFDQW &',
+RZHYHU VRPH UHFHQW VWXGLHV KDYH KLJKOLJKWHG WKDW 1$$7V FDQ EH SRVLWLYH LQ FRORQL]HG
SDWLHQWVZLWKRXWGLVHDVHDQGSDWLHQWVZLWKSRVLWLYHWR[LQDVVD\VPD\KDYHDZRUVHSURJQRVLV
WKDQ WKRVH ZLWK D SRVLWLYH 1$$7 RQO\    7KLV KDV UHQHZHG FRQWURYHUV\ DERXW WKH
RSWLPDODSSURDFKWRGLDJQRVLV&',
3RODJH DQG :LOFR[ 7KH SHUIRUPDQFH RI C. difficile GLDJQRVWLF WHVWV LV FRQWURYHUVLDO IRU 
UHDVRQV
 7KHUHLVQRUHOLDEOHFOLQLFDORUODERUDWRU\GHILQLWLRQIRU&',WKDWDFFXUDWHO\GLVWLQJXLVKHVWUXH
&',IURPQRQ&',UHODWHGV\PSWRPVLQDOOSDWLHQWV0RVWGLDUUKHDLQKRVSLWDOVLVQRWGXH
WR &', DQG YLUWXDOO\ DOO FOLQLFDO VLJQV DQG V\PSWRPV RI &', DUH QRQVSHFLILF DQG RFFXU
FRPPRQO\ LQ SDWLHQWV ZLWKRXW &',   $V\PSWRPDWLF C. difficile FRORQL]DWLRQ LV DOVR
FRPPRQLQKRVSLWDOVSDUWLFXODUO\DPRQJSDWLHQWVZKRJHWVHOHFWHGIRUC. difficileWHVWLQJGXH
WR VKDUHG ULVN IDFWRUV EHWZHHQ FRORQL]DWLRQ DQG &',   7KXV WKH SRVLWLYH SUHGLFWLYH
YDOXH RI GHWHFWLQJ WR[LJHQLF C. difficile LQ URXWLQH GLDUUKHDO VDPSOHV VXEPLWWHG WR WKH
ODERUDWRU\LVORZDQGLQVXIILFLHQWWRGLDJQRVH&',
 7KH PHDVXUHG SHUIRUPDQFH RI C. difficile GLDJQRVWLF WHVWV LV KLJKO\ GHSHQGHQW RQ WKH
GHILQLWLRQRI&',DQGUDWLRRI&',WRFRORQL]DWLRQLQWKHSRSXODWLRQEHLQJWHVWHG)RU
H[DPSOH WR[LQWHVWVDUHVHQVLWLYHDQGDJUHHPHQWZLWKWR[LJHQLFFXOWXUHLVKLJKLQSDWLHQWV
ZLWK SVHXGRPHPEUDQRXV FROLWLV GXH WR WKH KLJK UDWLR RI &', WR FRORQL]DWLRQ LQ WKLV
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

SRSXODWLRQ  &RQYHUVHO\ WR[LQ WHVWV DSSHDU OHVV VHQVLWLYH LQ URXWLQH VWRRO VDPSOHV
VXEPLWWHG WR WKH ODERUDWRU\ GXH WR IUHTXHQW RYHUODS RI QRQ&', GLDUUKHD ZLWK C. difficile
FRORQL]DWLRQDQGWKHORZHUUDWLRRI&',WRFRORQL]DWLRQLQWKLVSRSXODWLRQ
 $QHFGRWDOH[SHULHQFHVZLWKFDVHVRIVHYHUH&',PLVVHGE\WR[LQWHVWVKDYHSURPRWHGDGHVLUH
IRUDEVROXWHVHQVLWLYLW\UHJDUGOHVVRIVSHFLILFLW\DQGDQHUURQHRXVEHOLHIWKDWDOOSDWLHQWVZLWK
WR[LJHQLF C. difficile DQG GLDUUKHD KDYH &', DV WKH FDXVH RI WKHLU V\PSWRPV 
:LGHVSUHDGPLVFODVVLILFDWLRQRIQRQ&',GLDUUKHDLQSDWLHQWVZLWKC. difficileFRORQL]DWLRQDV
µ&',¶ KDV UHLQIRUFHG WKH EHOLHI WKDW WR[LQ WHVWV DUH LQVHQVLWLYH IRU &', ZLWKRXW V\VWHPDWLF
LQYHVWLJDWLRQWRYHULI\WKHWUXHIUHTXHQF\RIGLVHDVH
 C. difficile WHVWV YDU\ LQ SHUIRUPDQFH DFFXUDF\ LQFOXGLQJ WKRVH ZLWK WKH VDPH WDUJHW IRU
H[DPSOHWKHUHDUHPDUNHGDQGVRPHWLPHVVLJQLILFDQWGLIIHUHQFHVLQVHQVLWLYLW\DQGVSHFLILFLW\
EHWZHHQFRPPHUFLDO WR[LQGHWHFWLRQ WHVWV 7KXVXVHRI OHVVZHOOSHUIRUPLQJ WHVWV
FDQUHLQIRUFHSHUFHSWLRQVGULYHQE\RWKHUIDFWRUVDERYH
(GLWRU¶V FRPPHQW 7KH PHDVXUHG DFFXUDF\ RI DQ\ GLDJQRVWLF WHVW LV GHSHQGHQW XSRQ WKH
UHIHUHQFH WHVW WR ZKLFK WKH GLDJQRVWLF WHVW LV EHLQJ FRPSDUHG  7KH $PHULFDQ 6RFLHW\ IRU
0LFURELRORJ\KDVDJURXSWKDWLVFXUUHQWO\ZRUNLQJRQDQHYLGHQFHEDVHGSUDFWLFHJXLGHOLQHIRU
ODERUDWRU\GHWHFWLRQRIC. difficile LQIHFWLRQ7KHUHDUHRYHUGLIIHUHQWUHIHUHQFHPHWKRGVWKDW
KDYH DSSHDUHG LQ WKLV OLWHUDWXUH VRPH RI ZKLFK DUH FOHDUO\ ELDVHG  7KLV ODFN RI D VWDQGDUG
UHIHUHQFHPHWKRGWRGHILQHC. difficile LQIHFWLRQFOHDUO\FRPSOLFDWHVDQDOUHDG\YHU\FRPSOLFDWHG
OLWHUDWXUHDQGWKHUHLVQRFRQVHQVXVLQVLJKW

 :KDW DUH WKH HIIHFWV RI XVLQJ QXFOHLF DFLG DPSOLILFDWLRQ WHVWLQJ IRU C. difficile RQ C. 
difficileLQIHFWLRQGDWDWKDWLQVWLWXWLRQVUHSRUWWRSXEOLFKHDOWKDXWKRULWLHV"
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

)DQJ 6LQFH 1$$7V DUH PRUH VHQVLWLYH WKDQ WR[LQ DVVD\V WKH LQWURGXFWLRQ RI D 1$$7 ZLOO
LQLWLDOO\LQFUHDVHWKHDSSDUHQWLQIHFWLRQUDWHDWDQLQVWLWXWLRQ+RZHYHUWKLVLVPLWLJDWHGE\
WZR IDFWRUV  )LUVW WKH 1DWLRQDO +HDOWK 6DIHW\ 1HWZRUN DSSOLHV D FRUUHFWLRQ IDFWRU IRU
LQVWLWXWLRQV WKDW XVH 1$$7V WR GLDJQRVLV &', VR WKDW LQVWLWXWLRQV XVLQJ PRUH VHQVLWLYH
GLDJQRVWLFPHWKRGVZLOOQRWEHSHQDOL]HG6HFRQGWKHJUHDWHUGHWHFWLRQRIWR[LJHQLFC. 
difficile E\ 1$$7V FDQ IDFLOLWDWH PRUH HIIHFWLYH LQIHFWLRQ FRQWURO PHDVXUHV VR WKDW
LQVWLWXWLRQDOLQIHFWLRQUDWHVVXEVHTXHQWO\GHFOLQH7KLVKDVEHHQWKHH[SHULHQFHDWP\
RZQ LQVWLWXWLRQ ZKHUH VHYHUDO \HDUV DJR RXU &', UDWHV IHOO ZLWKLQ D IHZ PRQWKV RI
LQWURGXFLQJ1$$7DQGKDYHUHPDLQHGORZHYHUVLQFH7KHVHQVLWLYHGHWHFWLRQRIWR[LJHQLF
C. difficile FDQIDFLOLWDWHHIIRUWVWRUHGXFHLQVWLWXWLRQDOWUDQVPLVVLRQ7KDWVDLGSXEOLFKHDOWK
DJHQFLHVPXVWUHFRJQL]HWKDWODERUDWRU\GDWDDORQHFDQQRWEHXVHGWRDFFXUDWHO\PRQLWRU&',
UDWHVDVODERUDWRU\WHVWVGHWHFWERWKFRORQL]HGDQGLQIHFWHGSDWLHQWV
3RODJH DQG :LOFR[ :KHQ SRVLWLYH ODERUDWRU\ WHVW UHVXOWV DUH XVHG DV WKH VROH PHDVXUH RI
KHDOWKFDUHIDFLOLW\RQVHW&',±DVLVFXUUHQWO\WKHFDVHIRUPRVWKRVSLWDOVLQWKH8QLWHG6WDWHV
± 1$$7EDVHG &', GLDJQRVLV FDQ KDYH D GUDPDWLF HIIHFW RQ WKH QXPEHU RI &', FDVHV
LQVWLWXWLRQV UHSRUWSXEOLFDOO\DQGDIIHFWKRVSLWDO UHLPEXUVHPHQWXQGHUYDOXHEDVHGSD\PHQW
SURJUDPV7KLVLVEHFDXVH1$$7EDVHG&',WHVWLQJUHVXOWVLQSXEOLFUHSRUWLQJRI
DOO IHFDO WR[LQQHJDWLYHVDPSOHVZLWK WR[LJHQLFC. difficileDVSRVLWLYHUHJDUGOHVVRIFOLQLFDO
GLVHDVHRUWUHDWPHQW0RVWKRVSLWDOVXVLQJ1$$7RU*'+LPPXQRDVVD\SOXV1$$7IRU&',
GLDJQRVLVVHHDQLQFUHDVHLQWKHQXPEHURIµ&',FDVHV¶UHSRUWHGSXEOLFDOO\E\WRIROG
RYHU UDWHV GHULYHG IURP WR[LQ WHVWV    7KH 1$$7UHODWHG LQFUHDVH LV SDUWLDOO\
DFFRXQWHGIRUE\DQDGMXVWPHQW LQ WKH1+61VWDQGDUGL]HGLQIHFWLRQUDWLR 6,5FDOFXODWLRQ
XVHGWRFRPSDUHKRVSLWDOSHUIRUPDQFHEXWWKHFXUUHQWDGMXVWPHQWGRHVQRWIXOO\FRUUHFWIRU
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

WKHLQFUHDVHGQXPEHURISRVLWLYHUHVXOWVDWDOOKRVSLWDOV7KLVPLJKWEHDSSURSULDWHLIDOO
WR[LQQHJDWLYHSDWLHQWVZLWKC. difficileGHWHFWHGE\1$$7KDG&',FOLQLFDOO\EXWWKLVLVQRW
WKH FDVH    5HFHQW RXWFRPH VWXGLHV VKRZ WKDW PRVW WR[LQQHJDWLYH SDWLHQWV ZLWK C. 
difficile GHWHFWHGE\1$$7RUFXOWXUH UHFRYHU VSRQWDQHRXVO\ZLWKRXW WUHDWPHQW DQGKDYHD
VLJQLILFDQWO\ ORZHU UDWH RI DGYHUVH HYHQWV WKDQ WR[LQSRVLWLYH SDWLHQWV IXUWKHUPRUH WKH
GXUDWLRQ RI V\PSWRPV IRU WR[LQQHJDWLYH SDWLHQWV ZLWK C. difficile GHWHFWHG E\ 1$$7 LV
VLPLODUWRWKDWIRUC. difficile-QHJDWLYHFRQWUROSDWLHQWV7KHVHILQGLQJVVXJJHVWWKDW
XVLQJ1$$7DVDVWDQGDORQHWHVWIRU&',GLDJQRVLVUHVXOWVLQDFRQVLGHUDEOHDPRXQWRIRYHU
GLDJQRVLVWKDWKDVLPSRUWDQWFOLQLFDOILQDQFLDODQGUHSXWDWLRQDOLPSOLFDWLRQVIRUKRVSLWDOV
 )RU WKLV UHDVRQ JXLGHOLQHV LQ WKH 8. DQG (XURSH QRZ UHFRPPHQG WR[LQ WHVWLQJ WR
FRQILUP &', LQ 1$$7SRVLWLYH SDWLHQWV DQG FRQVLGHUDWLRQ RI RWKHU FDXVHV IRU V\PSWRPV
EHIRUHGLDJQRVLVDQGWUHDWPHQWRI&',LQWR[LQQHJDWLYHSDWLHQWV

 6KRXOG *'+ LPPXQRDVVD\V EH XVHG DV D VFUHHQLQJ WHVW WR GHWHUPLQH ZKLFK VWRRO
VSHFLPHQV VKRXOG EH VXEMHFWHG WR WR[LQ RU QXFOHLF DFLG DPSOLILFDWLRQ WHVWLQJ IRU C. 
difficile"
)DQJ *'+ LPPXQRDVVD\V DUH PRUH VHQVLWLYH WKDQ WR[LQ DVVD\V DQG FDQ EH XVHG WR VFUHHQ
VSHFLPHQVIRUWKHSUHVHQFHRIC. difficile+RZHYHU*'+LVH[SUHVVHGE\ERWKWR[LJHQLF
DQGQRQWR[LJHQLFVWUDLQVRIC. difficile VR*'+SRVLWLYHVSHFLPHQVPXVWEHIXUWKHU WHVWHG
XVLQJ 1$$7 DQGRU WR[LQ DVVD\V  6XFK DQ DSSURDFK LV OHVV H[SHQVLYH WKDQ SHUIRUPLQJ
1$$7RQDOOVSHFLPHQVEXW LVDOVR OHVVVHQVLWLYHSDUWLFXODUO\IRUQRQVWUDLQV 
7KLV LV QRW EHFDXVH RI VWUDLQGHSHQGHQW GLIIHUHQFHV LQ *'+ H[SUHVVLRQ EXW PRVW OLNHO\
 o
n
 February 3, 2017 by UNIVERSITY O
F LEEDS
http://jcm.asm.org/
D
ow
nloaded from
 


EHFDXVHVWUDLQVWHQGWRDWWDLQKLJKHURUJDQLVPEXUGHQV7KHFDOFXODWHGVHQVLWLYLW\RIWKH
*'+ LPPXQRDVVD\ LV GHSHQGHQW RQ WKH VHQVLWLYLW\ RI WKH FRPSDUDWRU PHWKRG DQG VWXGLHV
LQFOXGLQJ D EOLQGHG PXOWLFHQWHU WULDO XVLQJ WKH PRVW VHQVLWLYH FRPSDUDWRUV 1$$7 DQG
WR[LJHQLFFXOWXUHZLWKGHWHFWLRQRIERWKVSRUHVDQGYHJHWDWLYHFHOOVKDYHVKRZQWKDW*'+
DVVD\V PLVV DSSUR[LPDWHO\  RI VSHFLPHQV GHWHFWHG E\ 1$$7 LQ SDWLHQWV ZLWK
V\PSWRPDWLF&',,QVKRUWD*'+EDVHGDOJRULWKPLVOHVVFRVWO\EXWVDFULILFHV
VHQVLWLYLW\
3RODJH DQG :LOFR[ *'+ GHWHFWLRQ LV VHQVLWLYH IRU &', EHFDXVH C. difficile YHJHWDWLYH FHOOV
H[SUHVV DQG VHFUHWH *'+ H[WUDFHOOXODUO\ DQG *'+ PD\ SOD\ D UROH LQ C. difficile
FRORQL]DWLRQ in vivo  $V D UHVXOW PRVW FOLQLFDO VDPSOHV ZLWK WR[LJHQLF C. difficile
GHWHFWDEOHE\FXOWXUHRU1$$7DUHSRVLWLYHE\*'+LPPXQRDVVD\VDQGYLUWXDOO\DOOVDPSOHV
ZLWK WR[LQV GHWHFWDEOH DUH SRVLWLYH IRU *'+     7KH RFFDVLRQDO VDPSOHV WKDW DUH
SRVLWLYH E\ 1$$7 EXW QHJDWLYH IRU *'+ KDYH D ORZ FRQFHQWUDWLRQ RI C. difficile DQG QR
WR[LQVVXJJHVWLQJWKDWWKHVHDUHPRVWOLNHO\C. difficileFDUULHUVRUSDWLHQWVRQWUHDWPHQW
0RVW ODERUDWRU\ FRPSDULVRQV ILQG WKDW *'+ LPPXQRDVVD\V DUH ! VHQVLWLYH IRU C. 
difficile, DVFRQILUPHGE\WZRPHWDDQDO\VHVDIHZVWXGLHVUHSRUWVOLJKWO\ORZHUVHQVLWLYLWLHV
LQWKHUDQJHRI,QWKHPRVWUHFHQWPHWDDQDO\VLVWKHSRROHGVHQVLWLYLW\
RI*'+LPPXQRDVVD\VZDV&,DQG&,UHODWLYHWR
FHOOF\WRWR[LQQHXWUDOL]DWLRQDVVD\DQGWR[LJHQLFFXOWXUHUHVSHFWLYHO\WKHSRROHGVSHFLILFLW\
ZDV   )LQDOO\ UHFHQW VWXGLHV VKRZHG WKDW *'+ H[SUHVVLRQ LV D UHOLDEOH
FKDUDFWHULVWLF RI DOO FRPPRQ C. difficile VWUDLQV FRQWUDGLFWLQJ DQ HDUOLHU VWXG\ ZKLFK
K\SRWKHVL]HG WKDW GLIIHUHQWLDO *'+ H[SUHVVLRQ PLJKW H[SODLQ WKH ORZHU VHQVLWLYLW\ RI WZR
VWHS LPPXQRDVVD\ DOJRULWKPV IRU VRPH C. difficile ULERW\SHV   ,Q VXPPDU\ *'+
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
LPPXQRDVVD\VDUH OHVVH[SHQVLYHDQGPRGHVWO\OHVVVHQVLWLYHDVDVFUHHQLQJWHVW WKDQVRPH
1$$7 1$$7 DUH JHQHUDOO\ PRUH VHQVLWLYH VSHFLILF DQG H[SHQVLYH 6DPSOHV WKDW WHVW
SRVLWLYHE\HLWKHUPHWKRGVKRXOGEHUHWHVWHGE\DIHFDO WR[LQ$%LPPXQRDVVD\WRFRQILUP
FOLQLFDO&',GLVHDVH,QGLYLGXDOODERUDWRULHVVKRXOGFKRRVHWKHC. difficileVFUHHQLQJWHVW
DQGDOJRULWKPWKDWZRUNVEHVWLQWKHLUODEDQGLQVWLWXWLRQ

 :KDWLVWKHPRVWFRVWHIIHFWLYHVWUDWHJ\IRUC. difficile GLDJQRVLV"
)DQJ$OWKRXJKLPPXQRDVVD\PHWKRGVDUHOHVVFRVWO\IRUWKHODERUDWRU\WKDQ1$$7VDUHFHQW
FRVWHIIHFWLYHQHVV DQDO\VLV KDV GHWHUPLQHG WKDW 1$$7 LV WKH PRVW FRVWHIIHFWLYH DSSURDFK
IURPDQLQVWLWXWLRQDOVWDQGSRLQWGXHWRWKHWRFRVWRIHDFKPLVVHGFDVHRI&',
$QRWKHUVWXG\IRXQGWKDWSDWLHQWVGLDJQRVHGZLWK&',E\1$$7KDGDWZRGD\VKRUWHU
PHGLDQ OHQJWKRIVWD\FRPSDUHG WRSDWLHQWVGLDJQRVHGE\ WR[LQ LPPXQRDVVD\HYHQ WKRXJK
WKH SDWLHQWV GLG QRW GLIIHU ZLWK UHJDUG WR FRPRUELGLW\ SULRU KRVSLWDOL]DWLRQV ODERUDWRU\
SDUDPHWHUVRUPRUWDOLW\/HQJWKRIVWD\LVDQLPSRUWDQWFRQWULEXWRUWRWKHILQDQFLDOFRVWV
RI &',   DQG WKH DXWKRUV VXJJHVWHG WKDW WKH VHQVLWLYH 1$$7 DVVD\ PLJKW UHVXOW LQ
PRUHWLPHO\GLDJQRVLVDQGWUHDWPHQW,QDGGLWLRQUHOLDQFHRQDOHVVVHQVLWLYHGLDJQRVWLF
PHWKRG PD\ OHDG WR PRUH HPSLULF WKHUDS\  DQG UHSHDW ODERUDWRU\ WHVWLQJ EHFDXVH
FOLQLFLDQV ODFN FRQILGHQFH LQ D QHJDWLYH UHVXOW  7KXV WKH XVH RI 1$$7 FDQ SURPRWH
UHVSRQVLEOH DQWLPLFURELDO VWHZDUGVKLS DQG UHGXFH XQQHFHVVDU\ DQWLELRWLF DQG ODERUDWRU\
XWLOL]DWLRQ
3RODJHDQG:LOFR[7KHODWHVWJXLGHOLQHVUHFRPPHQGDWZRRUWKUHHVWHSDOJRULWKPDVWKHPRVW
HIIHFWLYH VWUDWHJ\ WR GLDJQRVH &', DQG PLQLPL]H RYHUGLDJQRVLV RI C. difficile FRORQL]HG
LQGLYLGXDOV ZKR KDYH RWKHU FDXVHV RI WKHLU GLDUUKHDO V\PSWRPV  7KH DOJRULWKP VKRXOG
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
VWDUWZLWKD UDSLGDQG VHQVLWLYH VFUHHQLQJ WHVWZLWKKLJKQHJDWLYHSUHGLFWLYHYDOXH IRU&',
VXFKDVD*'+LPPXQRDVVD\RU1$$7WRPLQLPL]HHPSLULFLVRODWLRQDQGWUHDWPHQWRIQRQ
&',SDWLHQWV6DPSOHVZLWKDSRVLWLYHVFUHHQLQJWHVWVKRXOGEHUHWHVWHGZLWKDWR[LQ$%
LPPXQRDVVD\ WR LGHQWLI\ SDWLHQWV ZLWK WR[LQV ZKR KDYH WKH KLJKHVW OLNHOLKRRG RI &',
FOLQLFDOO\DQGQHHGIRUWUHDWPHQW3DWLHQWVZLWKWR[LJHQLFC. difficileEXWQRIHFDOWR[LQV
QHHG DGGLWLRQDO FOLQLFDO HYDOXDWLRQ WR GLVWLQJXLVK LQFLGHQWDO C. difficile FRORQL]DWLRQ PRVW
SDWLHQWVIURP&',ZLWKDQHJDWLYHWR[LQWHVWIHZHUSDWLHQWV7KHRYHUDOOVHQVLWLYLW\DQG
VSHFLILFLW\ RI WKLV DSSURDFK ZDV YHULILHG LQ D PXOWLFHQWHU SURVSHFWLYH VWXG\ LQ WKH 8. DQG
VXSSRUWHG LQ D UHFHQW PHWDDQDO\VLV   7KH HPSKDVLV RQ IHFDO WR[LQ GHWHFWLRQ LQ WKLV
DOJRULWKP WR LGHQWLI\ SDWLHQWV ZLWK KLJK WR[LQSRVLWLYH SDWLHQWV DQG ORZ WR[LQQHJDWLYH
SDWLHQWV OLNHOLKRRGV RI FOLQLFDO &', GLVHDVH LV VXSSRUWHG E\ RXWFRPH VWXGLHV LQ PXOWLSOH
FRXQWULHV,QWHUPVRIFRVWQHZHFRQRPLFPRGHOVDUHQHHGHGWRGHWHUPLQHZKLFK
VWUDWHJ\LVEHVWVLQFHSUHYLRXVPRGHOVLQDSSURSULDWHO\DVVXPHGWKDWSDWLHQWVZLWKWR[LJHQLFC. 
difficile DQGQHJDWLYH WR[LQ WHVWVKDG&',DQGRYHUORRNHG WKHFRVWVRI&',RYHUGLDJQRVLV
LQFOXGLQJGHFUHDVHGKRVSLWDOUHLPEXUVHPHQW
(GLWRU¶VFRPPHQW$0DUFKVXUYH\RIPHPEHUVRI&OLQPLFURQHWDJOREDOOLVWVHUYHRI
GRFWRUDO FOLQLFDO PLFURELRORJLVWV VKRZHG WKDW  ODERUDWRULHV XVHG D 1$$7 RQO\ DSSURDFK
ZKLOH  XVHG D *'+WR[LQ VFUHHQ ZLWK 3&5 FRQILUPDWLRQ IRU *'+WR[LQ GLVFUHSDQW
VSHFLPHQV  &$3VXUYH\VRIC. difficile WHVWLQJDOVR VKRZDSUHSRQGHUDQFHRI ODERUDWRULHV
XVLQJD1$$7RQO\DSSURDFK 2QO\RI UHVSRQGHQWVXVHG WKHDOJRULWKPRID*'+RU
1$$7 VFUHHQ ZLWK WR[LQ FRQILUPDWLRQ RI VFUHHQ SRVLWLYH UHVXOWV GHVFULEHG E\ 3RODJH DQG
:LOFR[7KUHHODERUDWRULHVZHUHFRQVLGHULQJFKDQJLQJWRWKLVDSSURDFK2QHPLFURELRORJLVW
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
FRPPHQWHG WKDW WKH GHFLVLRQ WR FKDQJH WR WKLV DOJRULWKP ZDV GULYHQ E\ KRVSLWDO
DGPLQLVWUDWLRQEHOLHIWKDWXVLQJWKLVDSSURDFKZRXOGUHGXFHUHSRUWHG&', UDWHV

 :K\ GR VWXGLHV RI V\PSWRPV DQG FOLQLFDO RXWFRPHV LQ SDWLHQWV ZKR KDYHC. 
difficile'1$RUEDFWHULDEXWQRWWR[LQVLQVWRROUHDFKVXFKGLIIHUHQWFRQFOXVLRQV"
)DQJ 1$$7V DQG FXOWXUHEDVHG PHWKRGV DUH PRUH VHQVLWLYH EXW OHVV VSHFLILF ZKHUHDV WR[LQ
DVVD\VDUHOHVVVHQVLWLYHEXWPRUHVSHFLILF7KXVSDWLHQWVHOHFWLRQLVFULWLFDOO\LPSRUWDQWIRU
WKH SURSHU LQWHUSUHWDWLRQ RI WHVW UHVXOWV  :LWK UHJDUG WR VSHFLILFLW\ LW LV LPSRUWDQW WR
UHFRJQL]H WKDW QR C. difficile GLDJQRVWLF DVVD\ LV FRPSOHWHO\ VSHFLILF IRU FOLQLFDO GLVHDVH
3URGXFWLRQ RI WR[LQ LV HVVHQWLDO EXW QRW VXIILFLHQW IRU GLVHDVH DQG HYHQ SDWLHQWV ZLWK KLJK
IHFDOWR[LQOHYHOVPD\EHDV\PSWRPDWLFSDUWLFXODUO\LIWKH\KDYHWR[LQQHXWUDOL]LQJ
DQWLERGLHV   :LWK UHJDUG WR VHQVLWLYLW\ LW LV HTXDOO\ LPSRUWDQW WR UHFRJQL]H WKDW WR[LQ
DVVD\VFDQEHQHJDWLYHLQSDWLHQWVZLWKV\PSWRPDWLFDQGHYHQOLIHWKUHDWHQLQJ&',
   7KH LQVHQVLWLYLW\ RI WR[LQ DVVD\V KDV EHHQ GHPRQVWUDWHG HYHQ IRU FDVHV RI
SVHXGRPHPEUDQRXV FROLWLV DQG ZDV D PDMRU FRQVLGHUDWLRQ OHDGLQJ WR WKH GHYHORSPHQW RI
PRUHVHQVLWLYH1$$7DVVD\V,QIDFWDIDOVHQHJDWLYHWR[LQDVVD\LVDULVNIDFWRUIRUDIDWDO
RXWFRPH LQ SDWLHQWV ZLWK IXOPLQDQW &',  DQG , QRWH WKDW RQH RI WKH WR[LQQHJDWLYH
SDWLHQWV LQ WKH3RODJHVWXG\KDGUHFXUUHQW&',DVDFRQWULEXWLQJIDFWRU WRGHDWK 7KH
ERWWRPOLQHLVWKDWDQHJDWLYHWR[LQDVVD\FDQQRWUXOHRXWWKHSRVVLELOLW\RI&',2QWKHRWKHU
KDQGWKHJUHDWHUVHQVLWLYLW\RI1$$7RUFXOWXUHEDVHGGLDJQRVWLFPHWKRGVFDQLQFUHDVHWKH
OLNHOLKRRGRIIDOVHSRVLWLYHUHVXOWVSDUWLFXODUO\LQSDWLHQWVZLWKDORZFOLQLFDOSUREDELOLW\RI
C. difficileDVVRFLDWHGGLVHDVH([FOXVLRQRISDWLHQWVZKRIDLOWRPHHWWKHFOLQLFDOGHILQLWLRQ
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
RI GLDUUKHD RU KDYH IRUPHG VWRROV DUH UHFHLYLQJ OD[DWLYHV RU KDYH SUHYLRXVO\ WHVWHG
SRVLWLYHFDQKHOSWRUHGXFHWKHQXPEHURIIDOVHSRVLWLYHUHVXOWV7KHEHVWZD\WRDYRLGIDOVH
SRVLWLYHWHVWUHVXOWVLVWRUHVWULFWGLDJQRVWLFWHVWLQJWRSDWLHQWVZKRKDYHFOLQLFDOSUHVHQWDWLRQV
FRQVLVWHQWZLWK&',DQGLQDSSURSULDWHWHVWLQJFDQDFFRXQWIRUPDQ\RIWKHUHSRUWHGLQVWDQFHV
RIRYHUGLDJQRVLV,QVWLWXWLRQDOJXLGHOLQHVZLWKFOHDUFULWHULDIRUGLDJQRVWLFWHVWLQJFDQ
EHKHOSIXOLQWKLVUHJDUG 
6RPH KDYH DGYRFDWHG WKH SHUIRUPDQFH RI ERWK 1$$7 DQG WR[LQ DVVD\V WR RSWLPL]H
SDWLHQWPDQDJHPHQW+RZHYHUWKHGDWDDUHFRQIOLFWLQJ$OWKRXJKVRPHVWXGLHVVXJJHVWWKDW
SDWLHQWVZLWKSRVLWLYH WR[LQDVVD\VKDYHDZRUVHSURJQRVLV WKDQ WKRVHZLWKSRVLWLYH1$$7
RQO\PDQ\RWKHUFDUHIXOO\FRQGXFWHGVWXGLHVLQYROYLQJPRUHWKDQSDWLHQWVKDYH
QRW IRXQG WR[LQ DVVD\V WR EH SUHGLFWLYH RI V\PSWRPV GLVHDVH VHYHULW\ PRUWDOLW\
WUDQVPLVVLELOLW\RUUHFXUUHQFH,QDQ\FDVHZKHWKHUWKHGHWHFWLRQRIWR[LQ
LV LQGLFDWLYH RI D ZRUVH SURJQRVLV LV EHVLGH WKH SRLQW  7KH QRWLRQ WKDW D WR[LQ DVVD\ FDQ
GLVWLQJXLVK EHWZHHQ FRORQL]DWLRQ DQG LQIHFWLRQ LV IXQGDPHQWDOO\ IODZHG WKH GLVWLQFWLRQ
EHWZHHQ FRORQL]DWLRQ DQG LQIHFWLRQ LV D FOLQLFDO RQH DQG FDQQRW EH EDVHG RQ ODERUDWRU\
DVVHVVPHQWDORQH$V'XEEHUNHDQG%XUQKDPKDYHQRWHGRQHPXVWWUHDWWKHSDWLHQWQRWWKH
WHVW   6RPH SDWLHQWV ZLWK SRVLWLYH WR[LQ DVVD\V KDYH DV\PSWRPDWLF FRORQL]DWLRQ 
DQGVRPHSDWLHQWVZLWKQHJDWLYHWR[LQDVVD\VKDYH&', 0RUH
WKDQ KDOI RI SDWLHQWV ZLWK V\PSWRPDWLF &', ZRXOG EH PLVVHG E\ UHOLDQFH RQ D WR[LQ
LPPXQRDVVD\    DQ XQDFFHSWDEO\ KLJK SURSRUWLRQ RI IDOVHQHJDWLYH UHVXOWV
)XUWKHUPRUH SDWLHQWV ZLWK 1$$7SRVLWLYHWR[LQQHJDWLYH VSHFLPHQV PD\ FRQYHUW WR WR[LQ
SRVLWLYHRQUHWHVWLQJ WKLVZDVREVHUYHGLQRILQGLYLGXDOVXQGHUJRLQJUHWHVWLQJLQWKH
3RODJHVWXG\,UHFRPPHQGXVLQJDQHJDWLYH1$$7WRUXOHRXWWKHSRVVLELOLW\RI&',DQG
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
D SRVLWLYH 1$$7 WR LQGLFDWH WKH SRVVLELOLW\ RI &', LQ D SDWLHQW ZLWK D FRPSDWLEOH FOLQLFDO
SUHVHQWDWLRQXVLQJWKLVDSSURDFKWR[LQDVVD\VDUHXQQHFHVVDU\7UHDWPHQWGHFLVLRQVVKRXOG
EHEDVHGRQFOLQLFDODVVHVVPHQWDQGWKHSUHVHQFHRUDEVHQFHRIWR[LJHQLFC. difficileQRWRQ
WKHDELOLW\RUIDLOXUHWRGHWHFWIHFDOWR[LQ
,IHHOFRPSHOOHGWRSRLQWRXWDVHOIFRQWUDGLFWLRQLQWKH(XURSHDQJXLGHOLQHVWKDWDGYRFDWH
WR[LQ WHVWLQJ  2Q RQH KDQG WKH JXLGHOLQHV DFNQRZOHGJH WKDW WKH GHFLVLRQ WR WUHDW &', LV
XOWLPDWHO\DFOLQLFDOGHFLVLRQWUHDWPHQWVKRXOGQRWEHZLWKKHOGRQWKHEDVLVRIODERUDWRU\
WHVWVDORQHEXWRQ WKHRWKHUKDQG WKH\VWDWH WKDWXVLQJ1$$7DVDVWDQGDORQH WHVWDQG
UHO\LQJRQFOLQLFDOV\PSWRPVWRGLVFHUQSDWLHQWVIURP&',IURPDV\PSWRPDWLFFDUULHUVLVQRW
DQRSWLPDODSSURDFK VDPSOHVZLWKDSRVLWLYHUHVXOWVKRXOGEHWHVWHGIXUWKHUZLWKDWR[LQ
(,$2QZKDWVKRXOGWUHDWPHQWGHFLVLRQVEHEDVHGFOLQLFDODVVHVVPHQWRUWKHSUHVHQFH
RIWR[LQ"1RZRQGHUFOLQLFLDQVDUHFRQIXVHG
  ,VWURQJO\GLVDJUHHZLWKWKHVXJJHVWLRQWKDWDQHJDWLYHWR[LQDVVD\PHDQVWKDWDSDWLHQWLV
RQO\FRORQL]HGDQGQRWLQIHFWHGVXFKDVLPSOLVWLFDSSURDFKLVOLNHO\WRUHVXOWLQWKHXQGHU
GLDJQRVLV RI &', DQG KDUP WR SDWLHQWV  $OWKRXJK VRPH VXJJHVW WKDW V\PSWRPDWLF SDWLHQWV
ZLWK &', DQG QHJDWLYH WR[LQ DVVD\V KDYH VHOIOLPLWHG GLVHDVH WKDW ZLOO UHVROYH ZLWKRXW
WUHDWPHQWWKLVFDQQRWEHFRQFOXGHGIURPWKHDYDLODEOHVWXGLHVDVPDQ\RIWKHSDWLHQWV
LQ WKHVH VWXGLHV ZKR KDG QHJDWLYH WR[LQ DVVD\V UHFHLYHG HPSLULF WUHDWPHQW IRU &',
)XUWKHUPRUH LPSRUWDQW FOLQLFDO HQGSRLQWV RWKHU WKDQ PRUWDOLW\ VXFK DV WKH GXUDWLRQ DQG
VHYHULW\RIV\PSWRPVZHUHQRWPHDVXUHGDQGWKH OHQJWKRIVWD\IRUFXOWXUHSRVLWLYHWR[LQ
QHJDWLYH SDWLHQWV ZDV DFWXDOO\ VLJQLILFDQWO\ ORQJHU FRPSDUHG WR FRQWUROV ZLWK ERWK WHVWV
QHJDWLYH   4XLWH VLPSO\ WKH VDIHW\ RI ZLWKKROGLQJ DQWLPLFURELDO WUHDWPHQW IURP
V\PSWRPDWLF SDWLHQWV ZLWK SRVLWLYH 1$$7 DQG QHJDWLYH WR[LQ DVVD\ UHVXOWV KDV QRW EHHQ
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
HVWDEOLVKHG  8QWUHDWHGSDWLHQWV ZLOO DOVR FRQWLQXH WR VKHGC. difficile ZLWK WKH SRWHQWLDO WR
WUDQVPLW LQIHFWLRQ WR RWKHUV LQ FRQWUDVW WR WKRVH UHFHLYLQJ VSHFLILF DQWLPLFURELDO WUHDWPHQW

3RODJHDQG:LOFR[7KHUHLVDJURZLQJFRQVHQVXVWKDWPRVWSDWLHQWVZLWKC. difficile'1$RU
EDFWHULD EXW QR IHFDO WR[LQV LH WR[LQQHJDWLYHC. difficile-SRVLWLYH DUH FOLQLFDOO\ GLVWLQFW
IURPWR[LQSRVLWLYHSDWLHQWVKDYHEHWWHURXWFRPHVDQGJHQHUDOO\GRQRWKDYH&',DVDFDXVH
RI WKHLU V\PSWRPV   2YHUDOO  RI  VWXGLHV  KDYH UHSRUWHG D FOLQLFDO
V\PSWRP RU RXWFRPH GLIIHUHQFH LQ WR[LQQHJDWLYHC. difficileSRVLWLYH SDWLHQWV DQG ODUJH
VWXGLHVIURPPXOWLSOHFRXQWULHVKDYHIRXQGOHVVVHYHUHGLVHDVHDVKRUWHUGXUDWLRQRIGLDUUKHD
IHZHU&',UHODWHGFRPSOLFDWLRQVDQGRUORZHUPRUWDOLW\LQWKHVHSDWLHQWV
    ,Q VHYHUDO VWXGLHV RXWFRPHV ZHUH VLPLODU WR QHJDWLYH FRQWUROV GHVSLWH
GHOD\HGRUQRQUHSRUWLQJRI1$$7RUFXOWXUH UHVXOWVDQGGHOD\HGRUQR WUHDWPHQW IRU&',
IXUWKHUVXSSRUWLQJDQDOWHUQDWHFDXVHRIV\PSWRPVQRW&',
  1RQHWKHOHVVVRPHVWXGLHVUHDFKWKHRSSRVLWHFRQFOXVLRQWKDWWR[LQQHJDWLYHC. difficile-
SRVLWLYH SDWLHQWV KDYH &', DQG DUH QRW GLIIHUHQW IURP WR[LQSRVLWLYH SDWLHQWV  DQG LW LV
LPSRUWDQW WR XQGHUVWDQG KRZ DQG ZK\ WKLV PLJKW RFFXU     0RVWRI WKHVH
VWXGLHV ZHUH QRW DGHTXDWHO\ GHVLJQHG RU SRZHUHG WR GHWHFW D VWDWLVWLFDO GLIIHUHQFH LQ UDUH
FOLQLFDORXWFRPHVVXFKDV&',UHODWHGFRPSOLFDWLRQVRUPRUWDOLW\DQGHUURQHRXVO\LQWHUSUHWD
QRQVLJQLILFDQWPYDOXHDVHYLGHQFH WKDWGLIIHUHQFHVGRQRWH[LVW D W\SH,, VWDWLVWLFDOHUURU
   0DQ\ RI WKHVH VWXGLHV DOVR KDYH VLJQLILFDQW VRXUFHV RI ELDV ZKLFK OLNHO\
FRQWULEXWHGWRWKHDXWKRUV¶FRQFOXVLRQVLQFOXGLQJFOLQLFDOUHSRUWLQJRUUHYLHZHUNQRZOHGJHRI
1$$7 UHVXOWV DQG DXWRPDWLF FODVVLILFDWLRQ RI SDWLHQWV ZLWK SRVLWLYH 1$$7 RU FXOWXUH DV
KDYLQJ &', UHJDUGOHVV RI GLVHDVH VWDWXV     $QRWKHU FRPPRQ SUREOHP LV
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
IDLOXUHWRDFNQRZOHGJHWKDWPDQ\FOLQLFDOVLJQVDQGRXWFRPHVVHHQLQSDWLHQWVWHVWHGIRU&', 
DUHFRPPRQDQGQRQVSHFLILFLQKRVSLWDOVDQGVRDUHQRWQHFHVVDULO\LQGLFDWLYHRIRUUHODWHG
WR&',HJGLDUUKHDOHXNRF\WRVLV,&8FDUH3UHDQDO\WLFLVVXHVFDQDOVRFDXVH
QHJDWLYH UHVXOWV 2QH VWXG\ URXWLQHO\ SODFHG IHFDO VDPSOHV LQ &DU\%ODLU WUDQVSRUW PHGLD
EHIRUHWR[LQWHVWLQJPDNLQJLWOLNHO\WKDWSUHDQDO\WLFGLOXWLRQFRQWULEXWHGWRQHJDWLYHWR[LQ
(,$UHVXOWVDQGVRPDVNHGWKHUHODWLRQVKLSEHWZHHQIHFDO WR[LQVDQG&',UHODWHGRXWFRPHV
,QVXPPDU\WKHUHDUHJRRGH[SODQDWLRQVIRUZK\VRPHVWXGLHVIDLOWRILQGGLIIHUHQFHV
EHWZHHQ WR[LQSRVLWLYH DQG WR[LQQHJDWLYHC. difficile-SRVLWLYH SDWLHQWV DQG XQGHUVWDQGLQJ
KRZ DQG ZK\ VXFK PLVLQWHUSUHWDWLRQV RFFXU LV FULWLFDO WR LQWHUSUHWLQJ WKH OLWHUDWXUH LQ WKLV
FRQWURYHUVLDOILHOG
(GLWRU¶V FRPPHQW %HFDXVH RI WKH XQFHUWDLQW\ RI ZKLFK WHVWLQJ DSSURDFK LV PRVW DFFXUDWH LQ
SUHGLFWLQJWKDWDSDWLHQWKDV&', LW LVFOHDU WKDWSUHDQDO\WLFFRQVLGHUDWLRQVDUHHVVHQWLDO LQ
GHWHUPLQLQJZKRVKRXOGEH WHVWHGIRU&', (QVXULQJ WKDW WHVWHGSDWLHQWVKDYHGRFXPHQWHG
GLDUUKHDO GLVHDVH DQG KDYH QRW UHFHLYHG OD[DWLYHV LQ WKH SDVW  KRXUV LV HVVHQWLDO IRU
GLDJQRVWLFDFFXUDF\UHJDUGOHVVRIWHVWLQJDSSURDFK

 :LOO LQFUHDVLQJ WKH VHQVLWLYLW\ RI DVVD\V IRU C. difficile WR[LQV LQ VWRRO LQFUHDVH WKH
DFFXUDF\RIWR[LQDVVD\V"
)DQJ 1RW QHFHVVDULO\  7R[LQ DVVD\V ZLWK LQFUHDVHG VHQVLWLYLW\ PD\ UHGXFH WKH LQFLGHQFH RI
IDOVHQHJDWLYH UHVXOWV  +RZHYHU C. difficile WR[LQV DUH ODELOH DW ERG\ WHPSHUDWXUH DQG
VXVFHSWLEOH WR LQDFWLYDWLRQ E\ GLJHVWLYH HQ]\PHV   VR D FRPSOHWHO\ VHQVLWLYH WR[LQ
EDVHG DVVD\ PD\ QRW EH IHDVLEOH  (YHQ UHFHQW XOWUDVHQVLWLYH WR[LQ DVVD\V DUH VWLOO OHVV
VHQVLWLYH WKDQ 1$$7V   7KH OLNHOLKRRG RI FOLQLFDO LOOQHVV LQ LQGLYLGXDOV ZLWK SRVLWLYH
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
1$$7DQGQHJDWLYHXOWUDVHQVLWLYHWR[LQDVVD\UHVXOWVUHPDLQV WREHGHWHUPLQHG  ,WVKRXOG
DOVREHQRWHGWKDWLPSURYHPHQWVLQWKHVHQVLWLYLW\RIWR[LQDVVD\VZLOOQRWVROYHWKHLVVXHRI
IDOVHSRVLWLYH UHVXOWV LH VSHFLILFLW\ ZKLFK FDQ EH VHHQ ZLWK DQ\ C. difficile GLDJQRVWLF
PHWKRG
3RODJH DQG :LOFR[ 0D\EH+LJKHU VHQVLWLYLW\ WR[LQDVVD\VZLOO GHFUHDVH WKHQXPEHURI&',
FDVHVµPLVVHG¶E\WR[LQWHVWVDQGEULQJWKHDQDO\WLFDODQGFOLQLFDOSHUIRUPDQFHFORVHUWRWKH
WUDGLWLRQDO FHOO F\WRWR[LQQHXWUDOL]DWLRQ DVVD\   7KLV VKRXOGEH DJRRG WKLQJ
+RZHYHUORZHULQJWKHWKUHVKROGIRUSRVLWLYHUHVXOWVZLOODOVRGHFUHDVHWKHVSHFLILFLW\IRU&',
DQG OHDG WR FODVVLI\LQJ SDWLHQWV ZLWK WUDQVLHQW RU ORZ OHYHOV RI WR[LQ GXH WR C. difficile
FRORQL]DWLRQDQGDQWLELRWLFH[SRVXUHDVOLNHO\HUURQHRXVO\KDYLQJGLVHDVH,W LV
QRWNQRZQZKHWKHUGHWHFWLQJDQGWUHDWLQJWKHVHDGGLWLRQDOSDWLHQWVµODEHOOHG¶DVKDYLQJ&',
LV QHFHVVDU\ RU EHQHILFLDO RU SRVVLEO\ KDUPIXO VLQFH PRVW UHVROYH WKHLU V\PSWRPV ZLWK
PLQLPDO RU QR WUHDWPHQW  7KHVH LVVXHV FRXOG EH DGGUHVVHG E\ TXDQWLI\LQJ WKH OHYHO RI
WR[LQVWRKHOSSK\VLFLDQVGHWHUPLQHWKHOLNHOLKRRGWKDWHDFKSDWLHQWKDVGLVHDVHDQGZDUUDQWV
WUHDWPHQW   ,Q DQ\ FDVH WKH RYHUDOO GLDJQRVWLF DFFXUDF\ ZLOO GHSHQG RQ WKH WHVW
SHUIRUPDQFHFKDUDFWHULVWLFVin the population being tested7HVWSHUIRUPDQFHDQGGLDJQRVWLF
DFFXUDF\DUHDIIHFWHGE\PDQ\IDFWRUVLQFOXGLQJORFDOWHVWLQJSUDFWLFHVXVHRIGLDUUKHDJHQLF
PHGLFDWLRQV DQG WKH SUHYDOHQFH RI &', C. difficile FDUULDJH QRQ&', GLDUUKHD DQWLWR[LQ
DQWLERGLHV DQG LQGLYLGXDO C. difficile VWUDLQV LQ WKH SRSXODWLRQ    7KXV KLJK
VHQVLWLYLW\WR[LQWHVWVZLOOSUREDEO\LPSURYHGLDJQRVWLFDFFXUDF\LQKRVSLWDOVXQLWVZLWKJRRG
C. difficileWHVWLQJSUDFWLFHVDORZSUHYDOHQFHRIC. difficileFDUULDJHDQGORZSUHYDOHQFHRI
QRQ&', GLDUUKHD +RZHYHU GLDJQRVWLF DFFXUDF\ FRXOG HDVLO\ EH ZRUVH LQ KRVSLWDOVXQLWV
ZLWKLQGLVFULPLQDQWC. difficileWHVWLQJDQGDKLJKSUHYDOHQFHRIC. difficileFDUULDJHDQGQRQ
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&',GLDUUKHD2YHUDOODFFXUDWHGLDJQRVLVRI&',GHSHQGVRQDPXOWLWXGHRIIDFWRUVDQGVWDUWV
DWWKHEHGVLGHZLWKJRRGFOLQLFDOHYDOXDWLRQRIWKHOLNHOLKRRGRI&',DQGQRQ&',GLDUUKHD
DQGDSSURSULDWHVDPSOLQJDQGWHVWLQJ+DYLQJDKLJKVHQVLWLYLW\WR[LQWHVWZLOOGHILQLWHO\EH
DQ LPSURYHPHQWEXWZLOOQRW UHPRYH WKHQHHG IRU ODERUDWRULHV WRZRUNZLWKFOLQLFLDQVDQG
QXUVHVWRRSWLPL]HFOLQLFDOHYDOXDWLRQWHVWLQJDQGGLDJQRVLVRIV\PSWRPDWLFSDWLHQWV

 6KRXOGWKHGLDJQRVWLFWHVWLQJVWUDWHJ\IRUC. difficileLQIHFWLRQEHGLIIHUHQWLQRQFRORJ\
WUDQVSODQWDQGRWKHULPPXQRFRPSURPLVHGSDWLHQWV"
)DQJ ,PPXQRFRPSURPLVHG KRVWV DUH DW LQFUHDVHG ULVN IRU &', DQG DW OHDVW VRPH VWXGLHV
VXJJHVWFRPSDUDEOHFOLQLFDO VHYHULW\RI&', LQ LPPXQRFRPSURPLVHGSDWLHQWVZLWKSRVLWLYH
WR[LQDVVD\VDQGWKRVHZLWKSRVLWLYH1$$7RQO\+RZHYHUDV,DGYRFDWHWKHXVHRI
1$$7 WR GLDJQRVLV &', LQ DOO SDWLHQWV LPPXQRFRPSURPLVHG SDWLHQWV GR QRW UHTXLUH D
VSHFLDOWHVWLQJDSSURDFK
3RODJH DQG :LOFR[1R7KH WZRVWHSDOJRULWKPUHFRPPHQGHG LQ(XURSHDQJXLGHOLQHV LV VWLOO
SUHIHUUHG LQ RQFRORJ\ WUDQVSODQW DQG LPPXQRFRPSURPLVHG SDWLHQWV  0RUHRYHU
GLDJQRVWLFVWUDWHJLHVEDVHGVROHO\RQGHWHFWLRQRIWR[LJHQLFC. difficileHJ1$$7RQO\DUH
OLNHO\WRSHUIRUPZRUVHLQWKHVHSDWLHQWVGXHWRKLJKUDWHVRIWUHDWPHQWUHODWHGGLDUUKHDDQG
C. difficile FDUULDJH   7KH ORZHU SRVLWLYH SUHGLFWLYH YDOXH RI GHWHFWLQJ WR[LJHQLF C. 
difficile ZKHQ GLDUUKHDO V\PSWRPV RFFXU LQ WKHVH SDWLHQWV UHLQIRUFHV WKH QHHG IRU MXGLFLRXV
WHVWLQJ WKRXJKWIXO FOLQLFDO HYDOXDWLRQ DQG IHFDO WR[LQ WHVWLQJ WR PD[LPL]H WKH DFFXUDF\ RI
&',GLDJQRVHVLQWKHVHJURXSV

 :KDWLVWKHVLJQLILFDQFHRIDV\PSWRPDWLFFDUULDJHRIWR[LJHQLFC. difficile"
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)DQJ$V\PSWRPDWLFFRORQL]HGSDWLHQWVDUHDQLPSRUWDQWVRXUFHRIC. difficile WUDQVPLVVLRQ
 DQG DUH DW VXEVWDQWLDOO\ LQFUHDVHG SHUVRQDO ULVN IRU WKH HYHQWXDO GHYHORSPHQW RI
V\PSWRPDWLF &',    7KHUHIRUH WKH LGHQWLILFDWLRQ RI DV\PSWRPDWLF FDUULHUV FDQ
HQKDQFHLQIHFWLRQFRQWURODQGSUHYHQWLRQHIIRUWV$UHFHQWVWXG\VXJJHVWVWKDWGHWHFWLRQDQG
LVRODWLRQRIFRORQL]HGSDWLHQWVFDQSUHYHQWKRVSLWDODFTXLUHG&',DQGD&'&DQDO\VLV
KDVFRQFOXGHGWKDWUHGXFHGWUDQVPLVVLRQGXHWRWKHLVRODWLRQRIFDUULHUVZDVUHVSRQVLEOHIRU
WKH UHGXFWLRQ LQ &', LQFLGHQFH   +LJKULVN DQWLELRWLFV HJ FHSKDORVSRULQV
IOXRURTXLQRORQHVFOLQGDP\FLQVKRXOGEHDYRLGHGLIDWDOOSRVVLEOHLQSDWLHQWVNQRZQWRFDUU\
WR[LJHQLF C. difficile DQG WKH SRVVLELOLW\ RI &', VKRXOG EH LPPHGLDWHO\ FRQVLGHUHG LI
GLDUUKHDIHYHURURWKHUFRPSDWLEOHV\PSWRPVGHYHORS
3RODJHDQG:LOFR[$V\PSWRPDWLFC. difficileFDUULHUVRXWQXPEHU&',SDWLHQWVE\DWOHDVWWR
LQ PRVW KRVSLWDOV DQG DUH OLNHO\ WR EH DQ LPSRUWDQW VRXUFH RI QRVRFRPLDO C. difficile
WUDQVPLVVLRQDQGLQIHFWLRQ$IHZVWXGLHVKDYHOLQNHGDV\PSWRPDWLFFDUULHUVWR
D WKLUGRUPRUHRIKRVSLWDORQVHW&',FDVHV7KHVHREVHUYDWLRQVKDYHVSDUNHGDQ
LQWHUHVW LQ VFUHHQLQJ DQG LVRODWLRQ RI DV\PSWRPDWLF FDUULHUV DV D VWUDWHJ\ WR GHFUHDVH
KHDOWKFDUHDVVRFLDWHG &',    6R IDU D VLQJOH EHIRUHDQGDIWHU VWXG\ KDV EHHQ
SXEOLVKHGZLWKUHVXOWVVXJJHVWLQJWKDWVFUHHQLQJPD\EHHIIHFWLYH+RZHYHUWKHFXUUHQW
DEVHQFHRISURYHQLQWHUYHQWLRQVIRUDV\PSWRPDWLFFRORQL]DWLRQDQGSRWHQWLDOUDPLILFDWLRQVRI
LVRODWLQJ ODUJH QXPEHUV RI SDWLHQWV HPSKDVL]HV WKH QHHG IRU ODUJHU ZHOOFRQWUROOHG PXOWL
FHQWHUVWXGLHVWRFRQILUPWKHHIIHFWLYHQHVVRIVFUHHQLQJEHIRUHZLGHVSUHDGDGRSWLRQ
  $V\PSWRPDWLFC. difficileFRORQL]DWLRQPD\DOVREHDQLPSRUWDQWSUHGLVSRVLQJULVNIDFWRU
IRU &', EXW WKH VWRU\ LV VRPHZKDW PL[HG    6WXGLHV IURP WKH V DVVRFLDWHG
ODFN RI V\PSWRPV DIWHU C. difficile DFTXLVLWLRQ ZLWK SUHH[LVWLQJ DQWLWR[LQ DQWLERGLHV DQG
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SULRU DV\PSWRPDWLF C. difficile FRORQL]DWLRQ ZLWK ORZHU ULVN RI &', LQ KRVSLWDOV  
7KHVHVWXGLHVSURPRWHGWKHEHOLHIWKDWPRVWDV\PSWRPDWLFC. difficileFDUULHUVZHUHLPPXQH
WRC. difficileWR[LQVEXWWKHKLJKUDWHRIFRORQL]DWLRQZLWKDQRQWR[LJHQLFC. difficileVWUDLQ
ZKLFKDOVRSURWHFWVDJDLQVW&',ZDVDSRWHQWLDOFRQIRXQGHULQRQHRIWHQPHQWLRQHGUHYLHZ
0RUHUHFHQWO\DV\PSWRPDWLFC. difficileFRORQL]DWLRQKDVEHHQDVVRFLDWHGZLWKDQ
LQFUHDVHGULVNRI&',EXWLWLVXQFOHDULIWKLVLVDQDUWLIDFWRI1$$7WHVWLQJDFKDQJHLQWKH
HSLGHPLRORJ\ DQG SDWKRSK\VLRORJ\ RI &', RU VLPSO\ D UHIOHFWLRQ RI GLIIHUHQWLDO ULVN
DFFRUGLQJWRWKHWR[LJHQLFVWDWXVRIFRORQL]LQJVWUDLQV+HQFHPRUHZRUNLVQHHGHGWR
GHWHUPLQHWKHUHODWLRQVKLSEHWZHHQDV\PSWRPDWLFC. difficileFDUULDJHDQGVXEVHTXHQWULVNRI
&',
  )LQDOO\DVQRWHGDERYHDV\PSWRPDWLFC. difficileFRORQL]DWLRQLVSUREDEO\DQLPSRUWDQW
VRXUFHRIHUURQHRXV&',GLDJQRVHV LQKRVSLWDOVXVLQJC. difficile WHVWVZLWKSRRUSUHGLFWLYH
YDOXHIRU&',DVFRORQL]HGSDWLHQWVZLWKGLDUUKHDOV\PSWRPVGXHWRPHGLFDWLRQVXQGHUO\LQJ
GLVHDVHDQGRWKHULQIHFWLRXVDJHQWVZLOO\LHOGSRVLWLYHPLVOHDGLQJUHVXOWV

(GLWRU¶V FRPPHQW 2QH RI WKH RQJRLQJ GLVFXVVLRQV FRQFHUQLQJ C. difficile LV LI DGPLVVLRQ
VFUHHQLQJKDVDQ\EHQHILW  ,IDV\PSWRPDWLFSDWLHQWVDUHIRXQGWREHFRORQL]HG WKH\ZRXOG
OLNHO\WREHLVRODWHGVLQFHWKHUHDUHGDWDVXJJHVWLQJFRORQL]HGSDWLHQWVPD\VSUHDGC. difficile 
$OWKRXJKOLPLWLQJWKHXVHRI³KLJKULVN´DQWLPLFURELDOVLQFRORQL]HGSDWLHQWVLVDQDWWUDFWLYH
LGHDZKHWKHULWZLOOUHGXFH&',LQIHFWLRQUDWHVLVQRWXQGHUVWRRG6LQFHWUHDWPHQWGRHVQRW
UHOLDEO\ FOHDU C. difficile LQ VLJQLILFDQW SURSRUWLRQ RI SDWLHQWV ZLWK &', DQWLPLFURELDO
FOHDUDQFHRIFDUULDJHLVDOVROLNHO\WREHLQHIIHFWLYHDVZHOO

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 0XFK RI WKH GHEDWH VHHPV WR EH DERXW WKH SRWHQWLDO IRU IDOVHSRVLWLYH UHVXOWV IRU C. 
difficile LQIHFWLRQ :KDW DUH WKH FRQVHTXHQFHV RI DGPLQLVWHULQJ DQWLELRWLFV WR WUHDW &. 
difficileLQIHFWLRQWRSDWLHQWVZKRDUHFRORQL]HGEXWQRWLQIHFWHGZLWKC. difficile"
)DQJ $GPLQLVWHULQJDQWLELRWLFV WRDV\PSWRPDWLFFRORQL]HGSDWLHQWVZLOOQRWSURYLGHDFOLQLFDO
EHQHILW DQG ZLOO GLVUXSW WKH KRVW PLFURELRWD  7KH XVH RI XQQHFHVVDU\ DQWLELRWLFV FDQ DOVR
SURPRWHWKHHPHUJHQFHRIDQWLELRWLFUHVLVWDQWRUJDQLVPVVXFKDV95(YDQFRP\FLQUHVLVWDQW
HQWHURFRFFL
3RODJHDQG:LOFR[$QWLELRWLFWUHDWPHQWIRU&',LVQRWEHQLJQ0HWURQLGD]ROHDQGYDQFRP\FLQ
LQFUHDVH WKH ULVN RI FRORQL]DWLRQ DQG LQIHFWLRQ ZLWK PXOWLGUXJ UHVLVWDQW RUJDQLVPV DQG
SURPRWH UHERXQG RYHUJURZWK RI C. difficile LQ FRORQL]HG SDWLHQWV DIWHU DQWLELRWLF
GLVFRQWLQXDWLRQ ZKLFK FDQ OHDG WR SURORQJHG VKHGGLQJ RU DFWLYH LQIHFWLRQ &', 
5HIOH[LYH WUHDWPHQWRISDWLHQWVZLWK IDOVHSRVLWLYH UHVXOWV IRU&',FDQDOVR OHDG WRGHOD\HG
UHFRJQLWLRQRIRXWEUHDNVHJQRURYLUXVRUDOWHUQDWLYHGLDJQRVHVHJPHGLFDWLRQLQGXFHG
GLDUUKHDLVFKHPLFFROLWLVDQGWUHDWPHQWIDLOXUH,QWKHQHDUIXWXUHDQWLELRWLFXVHLQ
KRVSLWDOV ZLOO EH UHSRUWHG SXEOLFDOO\ DQG KRVSLWDOV ZLOO EH PDQGDWHG WR LPSOHPHQW
DQWLPLFURELDOVWHZDUGVKLSSURJUDPVWRLPSURYHDQWLELRWLFXVHFUHDWLQJDGGLWLRQDOLQFHQWLYHV
IRU KRVSLWDOV WR FXUE H[FHVVLYHXQQHFHVVDU\ DQWLELRWLF XVH  7KXV URXWLQH DGPLQLVWUDWLRQ RI
DQWLELRWLFV WR SDWLHQWV ZLWK IDOVHSRVLWLYH UHVXOWV IRU &', KDV VLJQLILFDQW QHJDWLYH
FRQVHTXHQFHVIRUSDWLHQWVDQGKRVSLWDOV



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$&.12:/('*0(176

)&)KDV UHFHLYHGFRQVXOWLQJDQG OHFWXUH IHHV IURP&HSKHLGDQG%LR)LUH'LDJQRVWLFV +H LV
JUDWHIXOWR6XVDQ%XWOHU:XDQG$SULO$EERWWIRUWKHLUKHOSIXOVXJJHVWLRQV
&53KDVUHFHLYHGFRQVXOWLQJIHHVIURP%LR)LUH'LDJQRVWLFVJHQH32&DQG6HUHVOHFWXUHIHHV
IURP $OHUH UHVHDUFK IXQGLQJ IURP &HSKHLG DQG %LR)LUH 'LDJQRVWLFV DQG UHVHDUFK PDWHULDOV
IURP&HSKHLG$OHUHDQG7HFK/DE
0 + : KDV UHFHLYHG FRQVXOWLQJ IHHV IURP $FWHOLRQ $VWHOODV ELR0HULHX[ 0HG,PPXQH
0HUFN3IL]HU4LDJHQ6DQRIL3DVWHXU6HUHV6XPPLW6\QWKHWLF%LRORJLFVDQG9DOQHYDOHFWXUH
IHHV IURP $OHUH $VWHOODV 0HUFN 	 3IL]HU DQG JUDQW VXSSRUW IURP $FWHOLRQ $VWHOODV
ELR0HULHX['D9ROWHUUD0HUFN6DQRIL3DVWHXU6HUHVDQG6XPPLW
   o
n
 February 3, 2017 by UNIVERSITY O
F LEEDS
http://jcm.asm.org/
D
ow
nloaded from
 


 3ODQFKH7''DYLHV.$&RHQ3*)LQQH\-00RQDKDQ,00RUULV.$2¶&RQQRU
/ 2DNOH\ 6- 3RSH &) :UHQ 0: 6KHWW\ 13 &URRN ': :LOFR[ 0+ 
'LIIHUHQFHV LQRXWFRPHDFFRUGLQJ WRClostridium difficile WHVWLQJPHWKRGDSURVSHFWLYH
PXOWLFHQWUHGLDJQRVWLFYDOLGDWLRQVWXG\RI&GLIILFLOHLQIHFWLRQ/DQFHW,QIHFW'LV±

 3RODJH&5*\RUNH&(.HQQHG\0$/HVOLH-/&KLQ'/:DQJ61JX\HQ++
+XDQJ%7DQJ<:/HH/:.LP.7D\ORU65RPDQR363DQDFHN($*RRGHOO
3%6ROQLFN-9&RKHQ6+2YHUGLDJQRVLVRIClostridium difficile,QIHFWLRQLQWKH
0ROHFXODU7HVW(UD-$0$,QWHUQ0HG±
 &UREDFK0-73ODQFKH7(FNHUW&%DUEXW)7HUYHHU(0'HNNHUV20:LOFR[
0+ .XLMSHU 0+  (XURSHDQ 6RFLHW\ RI &OLQLFDO 0LFURELRORJ\ DQG ,QIHFWLRXV
'LVHDVHV8SGDWHRIWKHGLDJQRVWLFJXLGDQFHGRFXPHQWIRUClostridium difficileLQIHFWLRQ
&OLQ0LFURELRO,QIHFW66
 %DUWOHWW -* *HUGLQJ '1  &OLQLFDO UHFRJQLWLRQ DQG GLDJQRVLV RI Clostridium 
difficileLQIHFWLRQ&OLQ,QIHFW'LV6XSSO6
 3RODJH &5 6ROQLFN -9 &RKHQ 6+  1RVRFRPLDO GLDUUKHD (YDOXDWLRQ DQG
WUHDWPHQWRIFDXVHVRWKHUWKDQClostridium difficile&OLQ,QIHFW'LV
 'RQVNH\ &- .XQGUDSX 6 'HVKSDQGH $  &RORQL]DWLRQ YHUVXV FDUULDJH RI
Clostridium difficile,QIHFW'LV&OLQ1RUWK$P±
 0DUWLQ -6 0RQDJKDQ 70 :LOFR[ 0+  Clostridium difficile LQIHFWLRQ
HSLGHPLRORJ\ GLDJQRVLV DQG XQGHUVWDQGLQJ WUDQVPLVVLRQ 1DWXUH 5HYLHZV
*DVWURHQWHURORJ\	+HSDWRORJ\
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 *HUGLQJ '1 2OVRQ 00 3HWHUVRQ /5 7HDVOH\ '* *HEKDUG 5/ 6FKZDUW] 0/
/HH -7 -U  Clostridium difficileDVVRFLDWHG GLDUUKHD DQG FROLWLV LQ DGXOWV $
SURVSHFWLYHFDVHFRQWUROOHGHSLGHPLRORJLFVWXG\$UFK,QWHUQ0HG
 %XUQKDP &$ &DUUROO .&  'LDJQRVLV RI Clostridium difficile LQIHFWLRQ DQ
RQJRLQJ FRQXQGUXP IRU FOLQLFLDQV DQG IRU FOLQLFDO ODERUDWRULHV &OLQ 0LFURELRO 5HY

 'DOODO50+DUEUHFKW%*%RXMRXNDV$-6LULR&$)DUNDV/0/HH..6LPPRQV
5/)XOPLQDQWClostridium difficileDQXQGHUDSSUHFLDWHGDQGLQFUHDVLQJFDXVHRI
GHDWKDQGFRPSOLFDWLRQV$QQ6XUJ±
 *XHUUHUR'0&KRX&-XU\/$1HUDQG]LF00&DGQXP-&'RQVNH\&-
&OLQLFDODQGLQIHFWLRQFRQWUROLPSOLFDWLRQVRIClostridium difficileLQIHFWLRQZLWKQHJDWLYH
HQ]\PHLPPXQRDVVD\IRUWR[LQ&OLQ,QIHFW'LV
 -RKDO 66 +DPPRQG - 6RORPRQ . -DPHV 3' 0DKLGD <5  Clostridium 
difficileDVVRFLDWHGGLDUUKRHDLQKRVSLWDOLVHGSDWLHQWVRQVHWLQWKHFRPPXQLW\DQGKRVSLWDO
DQGUROHRIIOH[LEOHVLJPRLGRVFRS\*XW
 /DVKQHU%$7RGRUF]XN-6DKP')+DQDXHU6%Clostridium difficileFXOWXUH
SRVLWLYHWR[LQQHJDWLYHGLDUUKHD$P-*DVWURHQWHURO±
 3HSLQ - 9DOLTXHWWH / $ODU\ 0( 9LOOHPXUH 3 3HOOHWLHU $ )RUJHW . 3HSLQ .
&KRXLQDUG'Clostridium difficileDVVRFLDWHGGLDUUKHDLQDUHJLRQRI4XHEHFIURP
WRDFKDQJLQJSDWWHUQRIGLVHDVHVHYHULW\&0$-
 (UE6)UHL56WUDQGHQ$0'DQJHO07VFKXGLQ6XWWHU6:LGPHU$)/RZ
VHQVLWLYLW\RIIHFDOWR[LQ$%HQ]\PHLPPXQRDVVD\IRUGLDJQRVLVRIClostridium difficile
LQIHFWLRQLQLPPXQRFRPSURPLVHGSDWLHQWV&OLQ0LFURELRO,QIHFWH±H
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
 +XPSKULHV508VODQ'=5XELQ=3HUIRUPDQFHRIClostridium difficileWR[LQ
HQ]\PH LPPXQRDVVD\ DQG QXFOHLF DFLG DPSOLILFDWLRQ WHVWV VWUDWLILHG E\ SDWLHQW GLVHDVH
VHYHULW\-&OLQ0LFURELRO±
 %HUU\16HZHOO%-DIUL63XOL&9DJLD6/HZLV$0'DYLHV'5HHV(&K
QJ&/
 5HDOWLPH SRO\PHUDVH FKDLQ UHDFWLRQ FRUUHODWHV ZHOO ZLWK FOLQLFDO GLDJQRVLV RI
Clostridium difficile LQIHFWLRQ-+RVS,QIHFW
 *RXOG&9(GZDUGV-5&RKHQ-%DPEHUJ:0&ODUN/$)DUOH\00-RKQVWRQ
+ 1DGOH - :LQVWRQ / *HUGLQJ '1 0F'RQDOG /& /HVVD )&  (IIHFW RI
QXFOHLF DFLG DPSOLILFDWLRQ WHVWLQJ RQ SRSXODWLRQEDVHG LQFLGHQFH UDWHV RI Clostridium 
difficileLQIHFWLRQ&OLQ,QIHFW'LV±
 &DWDQ]DUR 0 &LURQH -  5HDOWLPH SRO\PHUDVH FKDLQ UHDFWLRQ WHVWLQJ IRU
Clostridium difficile UHGXFHVLVRODWLRQWLPHDQGLPSURYHVSDWLHQWPDQDJHPHQWLQDVPDOO
FRPPXQLW\KRVSLWDO$P-,QIHFW&RQWURO
 1DSLHUOD00XQVRQ(6NRQLHF]Q\35RGULJXH]65LHGHUHU1/DQG*/X]LQVNL
0 %ORFN ' +U\FLXN -(  ,PSDFW RI WR[LJHQLF Clostridium difficile SRO\PHUDVH
FKDLQUHDFWLRQWHVWLQJRQWKHFOLQLFDOPLFURELRORJ\ODERUDWRU\DQGLQSDWLHQWHSLGHPLRORJ\
'LDJQ0LFURELRO,QIHFW'LV
 0HUPHO/$-HIIHUVRQ-%ODQFKDUG.3DUHQWHDX60DWKLV%&KDSLQ.0DFKDQ
-7  5HGXFLQJ Clostridium difficile LQFLGHQFH FROHFWRPLHV DQG PRUWDOLW\ LQ WKH
KRVSLWDO VHWWLQJ D VXFFHVVIXO PXOWLGLVFLSOLQDU\ DSSURDFK -W &RPP - 4XDO 3DWLHQW 6DI
±
 &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQWLRQ  0XOWLGUXJUHVLVWDQW RUJDQLVP 	
Clostridium difficile ,QIHFWLRQ 0'52&', 0RGXOH
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KWWSZZZFGFJRYQKVQ3')VSVF0DQXDOSVF0'52B&'$'FXUUHQWSGI $FFHVVHG
RQOLQH1RYHPEHU
 .RR+/9DQ-1=KDR0<H;5HYHOO3$-LDQJ='*ULPHV&=.RR'&/DVFR
7.R]LQHW]&$*DUH\.:'X3RQW+/5HDOWLPHSRO\PHUDVHFKDLQUHDFWLRQ
GHWHFWLRQ RI DV\PSWRPDWLF Clostridium difficile FRORQL]DWLRQ DQG ULVLQJ C. difficile
DVVRFLDWHGGLVHDVHUDWHV,QIHFW&RQWURO+RVS(SLGHPLRO
 0DUUD$5(GPRQG0%)RUG%$+HUZDOGW/$$OJZL]DQL$5'LHNHPD'-
2FW)DLOXUHRIULVNDGMXVWPHQWE\WHVWPHWKRGIRUC. difficileODERUDWRU\,GHQWLILHG
HYHQWUHSRUWLQJ,QIHFW&RQWURO+RVS(SLGHPLROGRLLFH
 /RQJWLQ < 7URWWLHU 6 %URFKX * 3DTXHW%ROGXF % *DUHQF & /RXQJQDUDWK 9
%HDXOLHX & *RXOHW ' /RQJWLQ -  ,PSDFW RI WKH W\SH RI GLDJQRVWLF DVVD\ RQ
Clostridium difficileLQIHFWLRQDQGFRPSOLFDWLRQUDWHVLQDPDQGDWRU\UHSRUWLQJSURJUDP
&OLQ,QIHFW'LV
 6KHWW\ 1 :UHQ 0: &RHQ 3*  7KH UROH RI JOXWDPDWH GHK\GURJHQDVH IRU WKH
GHWHFWLRQRIClostridium difficileLQIDHFDOVDPSOHVDPHWDDQDO\VLV-+RVS,QIHFW±

 7HQRYHU )& 1RYDN:HHNOH\ 6 :RRGV &: 3HWHUVRQ /5 'DYLV 7
6FKUHFNHQEHUJHU 3 )DQJ )& 'DVFDO $ *HUGLQJ '1 1RPXUD -+ *RHULQJ 59
$NHUOXQG7:HLVVIHOG$6%DURQ(-:RQJ(0DUORZH(0:KLWPRUH-3HUVLQJ
'+  ,PSDFW RI VWUDLQ W\SH RQ GHWHFWLRQ RI WR[LJHQLF Clostridium difficile
FRPSDULVRQ RI PROHFXODU GLDJQRVWLF DQG HQ]\PH LPPXQRDVVD\ DSSURDFKHV - &OLQ
0LFURELRO±
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 /DUVRQ$0)XQJ$0)DQJ)&(YDOXDWLRQRItcdBUHDOWLPH3&5LQDWKUHH
VWHSGLDJQRVWLFDOJRULWKPIRUGHWHFWLRQRIWR[LJHQLFClostridium difficile-&OLQ0LFURELRO
±
 *LULQDWKDQ%3%UDXQ66LULJLUHGG\$5/RSH]-(*RYLQG5,PSRUWDQFHRI
JOXWDPDWHGHK\GURJHQDVH*'+LQClostridium difficileFRORQL]DWLRQLQYLYR3OR62QH
H
 'LRQQH // 5D\PRQG ) &RUEHLO - /RQJWLQ - *HUYDLV 3 /RQJWLQ < 
&RUUHODWLRQEHWZHHQClostridium difficileEDFWHULDOORDGFRPPHUFLDOUHDOWLPH3&5F\FOH
WKUHVKROGVDQGUHVXOWVRIGLDJQRVWLFWHVWVEDVHGRQHQ]\PHLPPXQRDVVD\DQGFHOOFXOWXUH
F\WRWR[LFLW\DVVD\-&OLQ0LFURELRO
 6FKURHGHU /) 5RELORWWL ( 3HWHUVRQ /5 %DQDHL 1 'RZG\ ':  (FRQRPLF
HYDOXDWLRQ RI ODERUDWRU\ WHVWLQJ VWUDWHJLHV IRU KRVSLWDODVVRFLDWHG Clostridium difficile
LQIHFWLRQ-&OLQ0LFURELRO±
 $NEDUL09RGRQRV$6LOYD*:XQJMLUDQLUXQ0/HIIOHU'$.HOO\&31RYDFN9
7KHLPSDFWRI3&5RQClostridium difficileGHWHFWLRQDQGFOLQLFDORXWFRPHV-0HG
0LFURELRO
 .\QH / +DPHO 0% 3RODYDUDP 5 .HOO\ &3 +HDOWKFDUHFRVWV DQGPRUWDOLW\
DVVRFLDWHGZLWKQRVRFRPLDOGLDUUKHDGXHWRClostridium difficile&OLQ,QIHFW'LV

 /LSS 0- 1HUR '& &DOODKDQ 0$  ,PSDFW RI KRVSLWDODFTXLUHG Clostridium 
difficile-*DVWURHQWHURO+HSDWRO
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 3HSSDUG:-/HGHERHU1$,PSOHPHQWDWLRQRISRO\PHUDVHFKDLQUHDFWLRQWRUXOH
RXWClostridium difficile LQIHFWLRQLVDVVRFLDWHGZLWKUHGXFHGHPSLULFDQWLELRWLFGXUDWLRQ
RIWKHUDS\+RVS3KDUP±
 %DUWVFK608PVFKHLG&$1DFKDPNLQ,+DPLOWRQ./HH%<&RPSDULQJWKH
HFRQRPLFDQGKHDOWKEHQHILWVRIGLIIHUHQWDSSURDFKHVWRGLDJQRVLQJClostridium difficile
LQIHFWLRQ&OLQ0LFURELRO,QIHFWH
 0F)DUODQG /9 (OPHU *: 6WDPP :( 0XOOLJDQ 0(  &RUUHODWLRQ RI
LPPXQREORW W\SH HQWHURWR[LQ SURGXFWLRQ DQG F\WRWR[LQ SURGXFWLRQ ZLWK FOLQLFDO
PDQLIHVWDWLRQVRIClostridium difficileLQIHFWLRQLQDFRKRUWRIKRVSLWDOL]HGSDWLHQWV,QIHFW
,PPXQ±
 $QLNVW 9( *DXU 5/ 6FKURHGHU /) %DQDHL 1  2UJDQLVP EXUGHQ WR[LQ
FRQFHQWUDWLRQ DQG ODFWRIHUULQ FRQFHQWUDWLRQ GR QRW GLVWLQJXLVK EHWZHHQ FOLQLFDOO\
VLJQLILFDQW DQG QRQVLJQLILFDQW GLDUUKHD LQ SDWLHQWV ZLWK Clostridium difficile 'LDJQ
0LFURELRO,QIHFW'LV±
 .HOO\ &3 /D0RQW -7 Clostridium difficilePRUHGLIILFXOW WKDQ HYHU1(QJO -
0HG±
 6WHIDQ 06 *XSWD (  )XOPLQDQW Clostridium difficile FROLWLV SRVW WRWDO KLS
UHSODFHPHQW$P-&DVH5HS±
 6D\HG\ / .RWKDUL ' 5LFKDUGV 5-  7R[LF PHJDFRORQ DVVRFLDWHG Clostridium 
difficileFROLWLV:RUOG-*DVWURLQWHVW(QGRVF±
 *XHUUHUR'0&KRX&-XU\/$1HUDQG]LF00&DGQXP-&'RQVNH\&-
&OLQLFDODQGLQIHFWLRQFRQWUROLPSOLFDWLRQVRIClostridium difficileLQIHFWLRQZLWKQHJDWLYH
HQ]\PHLPPXQRDVVD\IRUWR[LQ&OLQ,QIHFW'LV±
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 5DR.0LFLF'1DWDUDMDQ0:LQWHUV6.LHO0-:DON676DQWKRVK.0RJOH
-$*DOHFNL$7/H%DU:+LJJLQV3'<RXQJ9%$URQRII'0Clostridium 
difficile ULERW\SH  UHODWLRQVKLS WR DJH GHWHFWDELOLW\ RI WR[LQV $ RU % LQ VWRRO ZLWK
UDSLGWHVWLQJVHYHUHLQIHFWLRQDQGPRUWDOLW\&OLQ,QIHFW'LV±
 5HLJDGDV($OFDOD/0DULQ00XQR]3DFKHFR3&DWDODQ30DUWLQ$%RX]D(
 &OLQLFDO VLJQLILFDQFH RI GLUHFW F\WRWR[LFLW\ DQG WR[LJHQLF FXOWXUH LQ Clostridium 
difficileLQIHFWLRQ$QDHUREH±
 'XEEHUNH(5%XUQKDP&$''LDJQRVLVRIClostridium difficileLQIHFWLRQ7UHDW
WKHSDWLHQWQRWWKHWHVW-$0$,QW0HG
 6XQNHVXOD 9&. .XQGUDSX 6 0XJDQGD & 6HWKL $. 'RQVNH\ &-  'RHV
HPSLULFDO Clostridium difficile LQIHFWLRQ &', WKHUDS\ UHVXOW LQ IDOVHQHJDWLYH &',
GLDJQRVWLFWHVWUHVXOWV"&OLQ,QIHFW'LV
 %DNHU,/HHPLQJ-35H\QROGV5,EUDKLP,'DUOH\(&OLQLFDOUHOHYDQFHRID
SRVLWLYHPROHFXODU WHVW LQ WKHGLDJQRVLVRIClostridium difficile LQIHFWLRQ -+RVS ,QIHFW

 %HDXOLHX & 'LRQQH // -XOLHQ $6 /RQJWLQ <  &OLQLFDO FKDUDFWHULVWLFV DQG
RXWFRPHRISDWLHQWVZLWKClostridium difficileLQIHFWLRQGLDJQRVHGE\3&5YHUVXVDWKUHH
VWHSDOJRULWKP&OLQ0LFURELRO,QIHFW
 .DOWVDV$6LPRQ08QUXK/+6RQ&:UREOHZVNL'0XVVHU.$6HSNRZLW].
%DEDG\ 1( .DPERM 0  &OLQLFDO DQG ODERUDWRU\ FKDUDFWHULVWLFV RI Clostridium 
difficile LQIHFWLRQ LQ SDWLHQWV ZLWK GLVFRUGDQW GLDJQRVWLF WHVW UHVXOWV - &OLQ 0LFURELRO
±
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 .XPDU 6 3ROORN 5 0XVFDW , 3ODQFKH 7  $XJ  'LDJQRVLV DQG RXWFRPH RI
Clostridium difficile LQIHFWLRQ E\ WR[LQ HQ]\PH LPPXQRDVVD\ DQG 3&5 LQ DQ LVODQG
SRSXODWLRQ-*DVWURHQWHURO+HSDWROGRLMJK
 2ULJHQ6DEDWHU-)HUQiQDGH]5XL]0/RSH]0HGUDQR)5XL]0HUOR76DQ-XDQ
*DUULGR50RUDOHV&DUWDJHQD$2UHOODQD0$$JXDGR*DUFLD-0$UHZH
RYHUWUHDWLQJ SDWLHQWV ZLWK GLDUUKHD RQ WKH VROH EDVLV RI D SRVLWLYH SRO\PHUDVH FKDLQ
UHDFWLRQ3&5DVVD\IRUClostridium difficile"$EVWUWK(XURSHDQ&RQJUHVVRI&OLQLFDO
0LFURELRORJ\DQG,QIHFWLRXV'LVHDVHVDEVWU3$PVWHUGDP1HWKHUODQGV
 3DWHO + 5DQGKDZD - 1DQDYDWL 6 0DUWRQ /5 %DGGRXUD :- 'H%DUL 9$ 
/DERUDWRU\DQGFOLQLFDOfeatures of EIA toxin-positive and EIA toxin-negative community-
acquired ClostridiumGLIILFLOHLQIHFWLRQ$QQ&OLQ/DE6FL
 6X:<0HUFHU-9DQ+DO6-0DOH\0Clostridium difficileWHVWLQJKDYHZH
JRWLWULJKW"-&OLQ0LFURELRO
 <XKDVKL.<DJLKDUD<0LVDZD<6DWR76DLWR52NXJDZD60RUL\D.
'LDJQRVLQJ Clostridium difficileDVVRFLDWHG GLDUUKHD XVLQJ HQ]\PH LPPXQRDVVD\ WKH
FOLQLFDO VLJQLILFDQFH RI WR[LQ QHJDWLYLW\ LQ JOXWDPDWH GHK\GURJHQDVHSRVLWLYH SDWLHQWV
,QIHFW'UXJ5HVLVW
 6XOOLYDQ103HOOHWW6:LONLQV7'3XULILFDWLRQDQGFKDUDFWHUL]DWLRQRIWR[LQV$
DQG%RIClostridium difficile,QIHFW,PPXQ±
 %RZPDQ5$5LOH\79,VRODWLRQRIClostridium difficileIURPVWRUHGVSHFLPHQV
DQG FRPSDUDWLYH VXVFHSWLELOLW\ WR YDULRXV WLVVXH FXOWXUH FHOO OLQHV WR F\WRWR[LQ )(06
0LFURELRO/HWW±
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 6RQJ/=KDR0'XII\'&+DQVHQ-6KLHOGV.:XQJMLUDQLUXQ0&KHQ;;X+
/HIIOHU'$6DPERO63*HUGLQJ'1.HOO\&33ROORFN15'HYHORSPHQWDQG
YDOLGDWLRQ RI GLJLWDO HQ]\PHOLQNHG LPPXQRVRUEHQW DVVD\V IRU XOWUDVHQVLWLYH GHWHFWLRQ
DQGTXDQWLILFDWLRQRIClostridium difficileWR[LQVLQVWRRO-&OLQ0LFURELRO±
 5\GHU$%+XDQJ</L+=KHQJ0:DQJ;6WUDWWRQ&:;X;7DQJ<:
$VVHVVPHQWRIClostridium difficileLQIHFWLRQVE\TXDQWLWDWLYHGHWHFWLRQRItcdBWR[LQE\
XVHRIDUHDOWLPHFHOODQDO\VLVV\VWHP-&OLQ0LFURELRO
 .\QH/:DUQ\04DPDU$.HOO\&3$V\PSWRPDWLFFDUULDJHRIClostridium 
difficileDQGVHUXPOHYHOVRI,J*DQWLERG\DJDLQVWWR[LQ$1(QJO-0HG
 $ORQVR&'.DPERM0Clostridium difficile LQIHFWLRQ&',LQVROLGRUJDQDQG
KHPDWRSRLHWLFVWHPFHOOWUDQVSODQWUHFLSLHQWV&XUU,QIHFW'LV5HS
 &XUU\650XWR&$6FKODFNPDQ-/3DVFXOOH$:6KXWW.$0DUVK-:+DUULVRQ
/+8VHRIPXOWLORFXVYDULDEOHQXPEHURI WDQGHPUHSHDWVDQDO\VLVJHQRW\SLQJWR
GHWHUPLQH WKH UROH RI DV\PSWRPDWLF FDUULHUV LQ Clostridium difficile WUDQVPLVVLRQ &OLQ
,QIHFW'LV±
 =DFKDULRXGDNLV ,0 =HUYRX )1 3OLDNRV (( =LDNDV 3' 0\ORQDNLV ( 
&RORQL]DWLRQZLWKWR[LQRJHQLFC. difficileXSRQKRVSLWDODGPLVVLRQDQGULVNRILQIHFWLRQ
DV\VWHPDWLFUHYLHZDQGPHWDDQDO\VLV$P-*DVWURHQWHURO
 7VFKXGLQ6XWWHU 6 &DUUROO .& 7DPPD 3' 6XGHNXP 0/ )UHL 5 :LGPHU $)
(OOLV %& %DUWOHWW - 3HUO 70  ,PSDFW RI WR[LJHQLF Clostridium difficile
FRORQL]DWLRQRQWKHULVNRIVXEVHTXHQW&GLIILFLOHLQIHFWLRQLQLQWHQVLYHFDUHXQLWSDWLHQWV
,QIHFW&RQWURO+RVS(SLGHPLRO±
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 /RQJWLQ < 3DTXHW%ROGXF % *LOFD 5 *DUHQF & )RUWLQ ( /RQJWLQ - 7URWWLHU 6
*HUYDLV35RXVV\-)/HYHVTXH6%HQ'DYLG'&ORXWLHU,/RR9*(IIHFWRI
GHWHFWLQJ DQG LVRODWLQJ Clostridium difficile FDUULHUV DW KRVSLWDO DGPLVVLRQ RQ WKH
LQFLGHQFHRIC difficile LQIHFWLRQV$TXDVLH[SHULPHQWDOFRQWUROOHGVWXG\-$0$,QWHUQ
0HG±
 2
+DJHQ - 0F'RQDOG / -HUQLJDQ - 6OD\WRQ 5  5ROH RI DV\PSWRPDWLF
Clostridium difficile FDUULHUV LQ LQWUDKRVSLWDO WUDQVPLVVLRQ DQG KHDOWKFDUHDVVRFLDWHG
Clostridium difficile LQIHFWLRQ D WUDQVPLVVLRQ PRGHOLQJ DQDO\VLV ,' :HHN $EVWUDFWV
1HZ2UOHDQV/$
 6KLP-.-RKQVRQ66DPRUH0+%OLVV'=*HUGLQJ'13ULPDU\V\PSWRPOHVV
FRORQLVDWLRQE\Clostridium difficileDQGGHFUHDVHGULVNRIVXEVHTXHQWGLDUUKRHD/DQFHW

 -DFNVRQ 0 2OHIVRQ 6 0DFKDQ -7 .HOO\ &5  $ KLJK UDWH RI DOWHUQDWLYH
GLDJQRVHV LQ SDWLHQWV UHIHUUHG IRU SUHVXPHG Clostridium difficile LQIHFWLRQ - &OLQ
*DVWURHQWHURO
 .RR+/$MDPL1--LDQJ=''XSRQW+/$WPDU5//HZLV'%\HUV3$EUDKDP
3 4XLMDQR 5$ 0XVKHU '0 <RXQJ (-  $ QRVRFRPLDO RXWEUHDN RI QRURYLUXV
LQIHFWLRQPDVTXHUDGLQJDVClostridium difficileLQIHFWLRQ&OLQ,QIHFW'LVH
 0DWWD 6. *UHHQEHUJ $ 6LQJK $  'LDUUKHD ZLWK Clostridium difficileSRVLWLYH
VWRROWULFNRUWUHDWDWHDFKDEOHPRPHQW-$0$,QWHUQ0HG
 *HUGLQJ '1  ,V WKHUH D UHODWLRQVKLS EHWZHHQ YDQFRP\FLQUHVLVWDQW HQWHURFRFFDO
LQIHFWLRQDQGClostridium difficileLQIHFWLRQ"&OLQ,QIHFW'LV6XSSO6±6
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 -RKQVRQ6+RPDQQ65%HWWLQ.04XLFN-1&ODERWV&53HWHUVRQ/5*HUGLQJ
'17UHDWPHQWRIDV\PSWRPDWLFClostridium difficileFDUULHUVIHFDOH[FUHWRUVZLWK
YDQFRP\FLQRUPHWURQLGD]ROH$ UDQGRPL]HGSODFHERFRQWUROOHG WULDO$QQ ,QWHUQ0HG

 /DZOH\7'&ODUH6:DONHU$:*RXOGLQJ'6WDEOHU5$&URXFKHU10DVWURHQL
36FRWW35DLVHQ&0RWWUDP/)DLUZHDWKHU1):UHQ%:3DUNKLOO-'RXJDQ*
 $QWLELRWLF WUHDWPHQW RI Clostridium difficile FDUULHU PLFH WULJJHUV D VXSHUVKHGGHU
VWDWH VSRUHPHGLDWHG WUDQVPLVVLRQ DQG VHYHUH GLVHDVH LQ LPPXQRFRPSURPLVHG KRVWV
,QIHFW,PPXQ
 /HZLV%%%XIILH&*&DUWHU5$/HLQHU,7RXVVDLQW1&0LOOHU/&*RERXUQH$
/LQJ / 3DPHU (*  /RVV RI PLFURELRWDPHGLDWHG FRORQL]DWLRQ UHVLVWDQFH WR
Clostridium difficile LQIHFWLRQ ZLWK RUDO YDQFRP\FLQ FRPSDUHG ZLWK PHWURQLGD]ROH -
,QIHFW'LV

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